


Ohio EPA District Staff

Ohio EPA district staff plan and collect all Ambient GW Program
data.

Ohio EPA Central Office Staff
Chris Kenah, Linda Slattery, Jeff Patzke

Division of Environmental Services



Chloride ion data
Approach / Results

Trend Tests

Individual system examples

Statewide perspective



* raw water monmoring program
« 193 wells analyzed; 1941 to present

« 2004 ClI slope comparison: 131/193 wells

* Why Chloride?

- Conservative; can infer pathways

brines sewage
precipitation livestock
halite /other salts water conditioning salt
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* Intra-well time series generated for all 193 wells

— Chloride concentration vs sample date
« Reporting limit of 5 mg/L inserted where necessary, no impact

— No removal of duplicates, outliers

— Environmental data are messy:
= Either 6 month or 18 month sample intervals
«  PWS time series are not smoocth, only partially monotonic
+ Because wells are pumping, operational influence is part of signal

* Trend tests run on each system

— Table built to contain all statistics
— Slopes analyzed by various graphical/statistical methods



* pocument water quality changes over time

— Due to random variation ?
— Or statistically significant ?

* Robust Linear Regression

— Tends to slighlty overestimate relative to Sen'’s
— More sensitive to large changes/outliers

* Mann Kendall and Sen’s Slope

— Nonparameteric statistics
— Seasonality and Autocorrelation are not issues
— Estimates:
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* Bulk of slopes (68%) between 0 and 1, are stat. significant

* Shallower, unconsolidated wells more sensitive to Cl
— Casing length
— Major aquifer

« Comparison 2004:2014 slopes: continued Cl loading:
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 Increasing CI/Br ratios -> high slopes -> sig. halite contribution
— Moderate ratios indicate mixed waters, some brine influence
—  Declining slopes mostly unimpacted waters

 Implications of long term loading to PWS wells:
— Sustainability of water quality over long term in question?
— Indicates well sensitivity to surface contaminant pathway(s)

* Nitrate trends — preliminary work
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